Role of prostaglandin E produced by osteoblasts in osteolysis due to bone metastasis.
Prostaglandin E2 (PGE2) is produced in bone mainly by osteoblasts and stimulates bone resorption. Osteolytic bone metastasis of cancers is accompanied by bone resorption. In this study, we examined the roles of PGE2 in osteolysis due to bone metastasis of breast cancer. Injection of human breast cancer cells, MDA-MB-231 (MDA-231), into nude mice causes severe osteolysis in the femur and tibia. The expression of cyclo-oxygenase-2 (COX-2) and the receptor activator of NF-kappaB ligand (RANKL), a key molecule in osteoclast differentiation, mRNAs was markedly elevated in bone with metastasis. When MDA-231 cells were cocultured with mouse calvaria, COX-2-induced PGE2 production and bone resorption progressed. The contact with MDA-231 cells could induce the expression of COX-2 and RANKL in osteoblasts by mechanisms involving MAP kinase and NF-kappaB. The blockage of PGE2 signal by indomethacin and EP4 antagonist abrogated the osteoclast formation induced by the breast cancer cells. Here, we show a PGE-dependent mechanism of osteolysis due to bone metastasis.